FUEL TANK WITH LID 



1. Field of the Invention 

[0001] The present invention relates to a fuel tank for motor vehicle having an 

opening on which a lid is mounted in a removable manner by way of threads or bayonet 
wherein the opening and lid each have a sealing surface. 



2. Background of the Invention 

[0002] Fuel tank openings with lids can be used for different purposes, for 

example, for filling the tank, but in particular for carrying out maintenance work on 
components situated inside the tank, for example, on liquid level indicators or fuel pumps. 

[0003] The lid is intended to seal the opening in a reliable manner, even after 

a lengthy period of operation, and to be easily removable. Irrespective of whether the tank is 
made of metal or plastic, it has a relatively thin wall, so that there is a risk of the closing force 
causing deformation of the edge. This leads to leakages. Sealing is a particular problem is 
these types of closures because light fuels are volatile and, as vapors, can also diffuse through 
solid bodies such as sealing rings. The available structural height is also limited. 



SUMMARY OF THE INVENTION 

[0004] The present invention is intended to remedy these disadvantages and to 

make available a fuel tank closure which provides sustained sealing under all conditions. 

[0005] According to one aspect of the invention, this is achieved by the fact 

that a) two sealing rings are arranged between the sealing surfaces of the opening and lid, an 
inner sealing ring being liquid-tight and an outer sealing ring being made of an elastomer 
with high permeation resistance, b) the sealing surfaces within the outer sealing ring have a 
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narrow gap leading as far as the outer sealing ring, and c) the fuel tank has a reinforcement 
surrounding the opening. 

[0006] The liquid seal is provided by the inner sealing ring, while the outer 

sealing ring provides a vapor barrier. For this purpose, the outer sealing ring is not only 
made of a suitable material, but, because of the narrow gap leading up to it, also has a small 
contact surface with the vapor waiting on its inner side. Since the permeation begins on the 
surface of the sealing ring, the small contact surface means a further reduction in permeation. 
The reinforcement ensures that the sealing surfaces are not deformed by the closure forces 
and do not loose their leak tightness. 

[0007] According to one embodiment of the invention, the sealing surfaces 

extend substantially conically inward, and the sealing surface of the lid has grooves for 
receiving and seating the sealing rings. The conical shape affords sufficient sealing forces at 
low clamping forces and saves space since the cone can project into the inside of the tank. 

[0008] According to another embodiment of the invention, the sealing 

surfaces extend inward with their axes substantially normal, and the sealing surface of the 
fuel tank has grooves for receiving and seating the sealing rings. In this position of the 
sealing surfaces, the contact pressures on the two sealing rings can be particularly finely 
matched to one another and the sealing rings can be fitted and inspected without risk of 
damage. 

[0009] The reinforcement is preferably a part which is welded onto the wall of 

the tank, surrounds the opening and includes one half of the thread or bayonet. The closure 
forces are thus taken up directly by the reinforcement and not via the tank wall. The stiffness 
thereby obtained in the area around the opening contributes to the leak tightness. 

[00010] In one configuration, the reinforcement is arranged on the inside of the 

wall of the tank, and the edge of the opening is designed as a sealing surface. Thus, the leak 
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tightness is not dependent on the nature of the connection between the reinforcement and the 
tank wall. The forces are particularly favorable, especially in the case of conical sealing 
surfaces, when the edge of the opening for forming the sealing surface is flanged inward, and 
the reinforcement forms a surrounding shoulder which supports the inwardly flanged edge of 
the opening, especially when the reinforcement inwardly adjoining the surrounding shoulder 
also forms one half of the thread or bayonet closure. 

[00011] In another configuration, the reinforcement is arranged on the outside 

of the wall of the tank and a sealing surface is formed on it. This variant is simpler from the 
production point of view and ensures the shape stability of the one sealing surface, which fact 
contributes to sustained leak tightness. In a refinement thereof, the reinforcement has a 
surrounding rectangular profile whose vertical surfaces are connected to the tank and whose 
lid surface has grooves for receiving the sealing rings. This affords a particularly stiff 
bearing of the sealing rings and thus particularly good sealing. In order to avoid excessive 
pressing of the sealing rings, a contact bead can also be provided. 

[00012] In order to avoid the penetration of moisture or dirt, and thus corrosion, 

the lid can also be provided with a lip seal on its outer edge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00013] Other advantages of the present invention will be readily appreciated 

as the same becomes better understood by reference to the following detailed description 
when considered in connection with the accompanying drawings wherein: 

[00014] Figure 1 is a side view of a conventional fuel tank with an opening and 

lid; 

[00015] Figure 2 is a cross-sectional view of the fuel tank opening and lid; and 



[00016] Figure 3 is a cross-sectional view of an alternative embodiment of the 
fuel tank opening and lid. 



DETAILED DESCRIPTION OF THE INVENTION 
[00017] Referring to Figure 1, a fuel tank for storing fuel is generally shown at 

1. The fuel tank 1 has a filler attachment 2 and, in its upper wall 5, an opening 3 which is 
closed by a lid 4. The lid 4 may have measuring or pumping elements on its inside and may 
be removed for repair or maintenance purposes. In plan view, the lid 4 is symmetrical, in 
particular circular, as is indicated by broken line showing the axis of symmetry or axis of 
rotation 6. 

5J [00018] In the embodiment shown in Figure 2, the upper wall 5 of the fuel tank 

1 has a raised portion 10 which surrounds the opening 3 which, further to the inside, is 
m substantially conically inwardly flanged forming a lip 11 presenting the edge of the opening 

s 3. The surface of the conically inwardly flanged lip 11 directed toward the center axis of 

p 

j=a rotation 6 forms the first sealing surface 12. A reinforcement 13 similarly surrounding the 

ffi opening 3 is welded to the upper wall 5 via a planar portion 14. For this purpose, any 

o 

fU suitable welding method can be used, for example, resistance welding or spot welding. 

Adjoining the planar portion 14 toward the inside, the reinforcement 13 forms a shoulder 15 
which can support the conically inwardly flanged lip 11 of the wall 5 against the sealing 
forces acting on the latter. Further inward still, the reinforcement 13 is flanged inward to 
form a collar 16 which forms the first half of a bayonet closure. 

[00019] The lid 4 has a peripheral part 18 which in its lower part is flanged 

outward to form a collar 17 which forms the second half of the bayonet closure and 
cooperates with the first half thereof. The peripheral part 1 8 further forms a conical second 
sealing surface 19. Conical should be understood as both conically in the exact geometric 
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sense and also in general as an inwardly and downwardly extending narrowing. In this 
second sealing surface 1 9 there is provided a first groove 20 for receiving and seating a first 
sealing ring 22 and a second groove 21 for receiving and seating a second sealing ring 23. 
When the lid 4 is closed, these sealing rings 22, 23 bear tightly on the first sealing surface 12 
of the conically inwardly flanged lip 11. 

[00020] The first sealing ring 22 provides the liquid seal and the second sealing 

ring 23, which is arranged downstream of the first sealing ring 22 in the direction of flow, or 
below, provides the seal against permeation of fuel vapors. The second sealing ring 23 is 
made of an elastomer with high permeation resistance. In addition, the peripheral part 1 8 of 
the lid 4 between the two grooves 20, 21 forms a narrow sealing gap 24 with the conically 
inwardly flanged lip 11. The narrowness of this sealing gap 24 has the effect that fuel vapors 
come into contact only with a very small surface of the second sealing ring 23, and the 
permeation entry surface is thus very small, by which means the permeation resistance of the 
second sealing ring 23 is further increased. Finally, a lip seal 25 is also provided on the upper 
edge of the peripheral part 18, which lip seal 25 bears on the raised portion 10 of the wall 5 
and thus prevents penetration of dirt and moisture into the opening 3 and between the sealing 
surfaces 12, 19. 

[00021] In the alternative embodiment of Figure 3, the wall 5 forms an 
inwardly flanged edge 30 which surrounds the opening 3 and onto which a reinforcement 31 
is externally applied and welded. The reinforcement 3 1 has a substantially rectangular profile 
extending around the center axis 6 and with an inner vertical surface 32 which is welded 
tightly to the flanged edge 30, and with an outer vertical surface 33 which is likewise 
cylindrical and ends in an outwardly flanged edge with weld bosses 34 which are likewise 
welded to the wall 5. The approximately rectangular profile of the reinforcement 31 forms, at 
the top, a stop bead 35 and, adjoining the latter toward the inside, a first sealing surface 36 



which has a substantially normal axis, but can also be slightly conical. In this first sealing 
surface 36, there is once again a first groove 37 for receiving a first sealing ring 39 and a 
second groove 38 for receiving a second sealing ring 40. 

[00022] On its radius corresponding to the radius of the first sealing surface 36, 
a lid 41 is drawn downward to a second sealing surface 42. This second sealing surface 42 
again forms, with the first sealing surface 36, a narrow gap 47, as was described with 
reference to the previous embodiment. The lid 41 is further welded to a lid flange 43 and 
forms a reinforcing rib 44 over the second sealing surface 42. These together form a closed 
profile which gives the lid 41 the stiffness required for an exact fitting of the sealing surfaces 
36, 42. The lid flange 43 continues downward to a first threaded part 45, of which only one 
thread is shown. With this, the lid is screwed onto the second threaded part 46 in the outer 
vertical surface 33 of the reinforcement 3 1 . 

[00023] The invention has been described in an illustrative manner, and it is to 

be understood that the terminology, which has been used, it intended to be in the nature of 
words of description rather than of limitation. 

[00024] Many modifications and variations of the present invention are 

possible in light of the above teachings. It is, therefore, to be understood that within the 
scope of the appended claims, the invention may be practiced other than as specifically 
described. 



